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MO PAU
1. Pat van dé

Trong hang thap ky trudc, cac nghién citru cho thiy mirc do
6 nhiém khong khi va bui tai cac thanh phd co lién quan dén ty 18
tr vong va bénh tat, didu nay lam gia ting mdi de doa dén stc khoe
cong dong [16, 44]. Trong bui gdm rat nhiéu cac thanh phan tir cac
hoat dong tu nhién va do cac hoat dong cuia con nguoi, day 1a hon
hop khong dong nhat, c6 nhidu chat, hop chat bam dinh vao va lo
limg trong khong khi. Khi vao co thé con ngudi ching giy ra cac
tac dong tiém tang, nguy hiém va s& dan dén suy giam kha ning
mién dich cua co thé va tao diéu kién cho céc bénh truyén nhiém.
Nhiéu nghién ctru ciing da chi ra mdi quan hé dang ké giira nguy
co gay tir vong khi tiép xuc 14u dai v6i bui, dic biét 1a PM,s [28,
29, 108].

Khi tiép xuc voi bui, thong qua dudng tiéu héa, tiép xuc
qua da va ddc biét 1a h¢ ho hép chung dugc van chuyén sau vao
bén trong va ling dong trén bé mit phé quan va phé nang, tiép xuc
v6i cac té bao phdi gdy mat can bang oxy va gdy ra mot loat suy
giam chuc ning binh thudng cua té bao hodc thim chi khién ching
tu chét [125, 194].

Co thé con ngudi co cdu triic phire tap va dugce tao thanh tir
hang nghin ty té bao. Trong cac té bao nay co cac thu thé va ngay
cang c¢6 nhiéu din ching vé vai trd quan trong cua thu thé AhR
trong t& bao bi bénh. AhR dong vai tro trung gian then chdt trong
vi€c phan rng voi mot loat cac hop chét doc hai gdy kich thich nhu
dioxin, cac polyhalogen va cac hop chat hydrocacbon thom da
vong (PAHs). Cac phan tng ndy bao gém su trc ché mién dich, rdi
loan noi tiét, hoi chimg giam can khong c6 nguyén nhan, tang sinh
cac té bao biéu bi, khiém khuyét khi sinh va sinh ung thu [10, 75,
152, 154].

C6 mdt vai nghién ctru vé hién trang cac hop chit gay kich
thich thu thé bam dinh trén bui d6 thi tai Viét Nam, nhung chi
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dimng lai d6i voi danh gia 1y thuyét vé nguy co anh huong dén stc
khée ma chua c6 nghién ciru thuc nghiém dénh gia vé doc tinh,
kha ning gay dot bién gen va ung thu nao dugc thuc hién. Do vay
rit can thiét co nhimg nghién ctru thuc nghiém danh gia doc tinh
clia cac hop chit nay trong bui 1én thy thé, nham dua ra canh bao
nguy co rai ro vé stc khoe dbi voi voi cong dong, bao vé moi
truong va giai phap giam thiéu. Véi cac 1y do trén, chung toi thuc
hién dé tai “Nghién ciru va danh gia hién trang 6 nhiém ciia cac
hop chit hydrocacbon thom da vong (PAHs) trong bui d thi
va tac dong ddc tinh ciia né 1én thu thé AhR”.

2. Muc dich nghién ciru

— Nghién ciru x4c dinh doc tinh tong sd ciia mot s6 hop chat gy
kich thich thu thé AhR c6 trong bui min (PMzs, PMys.1,
PMyo);

— Danh gia tic dong doc tinh ciia cac hop chat gy kich thich
thu thé AhR c6 trong bui min (PMas, PMys.10, PMyg);

— Panh gia hién trang mic do tich lity va phan bd thanh phan
ctia cac hop chét gay kich thich thu thé AhR, c6 kha ning giy
ung thu trong bui min (PM,5, PM35.19, PMy);

— Panh gia anh huong cia cac hop chat co kha ning giy ung
thu ¢o6 trong bui min (PM,s, PM;5.10, PMyg) t6i sttc khoe con
nguoi.

3. P6i twong va pham vi nghién ctru
< Poi twong nghién ciru

— Céc hop chit PAHs c6 trong bui min d6 thi (PM,s, PMys.10,
PMyy).

% Pham vi nghién ciru

— Tép trung vao 16 PAHs do Cyc Bdo vé mobi truong My (US
EPA) khuyén céo;

— Mirc d¢ anh huong, kha ning gay ung thu va dot bién gen ciia
PAHs d6i v6i strc khoe con ngudi.



4. Pong gép mai cia ludn an

Lan dau tién nghién ctru, ap dung phuong phéap thir nghiém
biéu hién gen PAH-CALUX dé danh gia cac hop chat gay
kich thich thu thé AhR, c6 kha ning giy ung thu trong bui
min (PM,s, PM; 519, PMyg) tai Viét Nam.

Xem xét xu hudng lién két theo khdi lugng phan tir cia PAHs
ddi véi cac kich thudce hat bui, nhan dang nguén thai;

Danh gia doc tinh twong dwong BaP ciia cac hop chat gay kich
thich thy thé co trong byi min;

Panh gia doc tinh tong sd ctia phuong phap 1y thuyét va thuc
nghiém trong mau bui dé xem xét sy ¢6 mit cia cac hop chit
kich thich thu thé co trong bui min;

Danh gia tiém ning giy ung thu va dot bién gen ddi véi con
nguoi tai khu vue nghién ciu;

Danh gia rui ro gdy ung thu theo thoi gian séng do phoi nhidm
v6i bui min cling nhu cac hop chét gay kich thich thu thé AhR
qua con dudng ho hip, con dudng tiéu hoa, con duong tiép
xtc qua da d6i v6i con ngudi tai khu vuc nghién ciru.

5. Gia tri thuc tién

Cung cap dir liéu sy phan bd cac hop chat PAHs co trong cac
kich thudc bui min (PMys, PM3s.10, PMyg) 6 Ha Noi .

Nhan dang va xac dinh duoc ngudn thai phat sinh ra PAHs
chu yéu trong khong khi Ha Noi, tir d6 1am co so cho cong tac
quan 1y chat lugng khong khi tai d6 thi & Viét Nam.

Gi4 tri doc tinh ciia PAHs 1a co s¢ danh gia tiém ning giy ung
thu va dot bién gen ddi voi con ngudi.

6. B6 cuc cia luan an

Luéan an bao gf”)rn 106 trang, 41 hinh, 25 bang, 210 tai li¢u

tham khao.. Lun 4n bao gdm cac phan chinh nhu sau :

- Md&dau 04 trang;
- Chuong 1 : Tong quan 35 trang;



- Chuong 2 : Di tuong va phuong phap nghién ciru 23

trang; )

- Chuong 3 : K&t qua va thao luan 40 trang;

- Kég luan  : 03 trang;

- Kién nghi : 01 trang.

CHUONG 1- TONG QUAN
1.1. Cic hop chit giy kich thich thu thé thujc nhém
hydrocacbon thom da vong (PAHS)

Cho dén nay di c6 rat nhidu nghién ctru vé tinh trang 6
nhiém PAHs trong khong khi. Trong s6 d6 c6 16 PAHs c6 cau tric
dién hinh duogc quan tam nhiéu nhat va da duoc Co quan Bao vé¢
Moi trudng Hoa Ky (US EPA) dua vao danh muc dé dénh gia rui
ro d6i voi sic khoe con nguoi gom: naphthalene (Nap),
acenaphthylene (Acy), acenaphthene (Ace), fluorene (Flu),
phenanthrene (Phe), anthracene (Ant), fluoranthene (Fluh), pyrene
(Pyr), benz[a]anthracene (BaA), chrysene (Chy), benzo[b]
fluoranthene (BbF), benzo[k] fluoranthene (BKkF), benzo[a]pyrene
(BaP), indeno[1,2,3-c,d]pyrene (IDP), dibenz[a,h]anthracene
(DBA), benzo[g,h,i]perylene (BgP). Trong d6 Benzo[a]pyrene
(BaP) thuong dugc sir dung lam chat chi thi cho mirc do phoi
nhiém cua cac PAHs gy ung thu, vi su dong gop cao ciia BaP so
v6i tong tiém ning gy ung thu, khoang 51-64% [142].

PAHSs lién két voi pha hat duoc coi 1a rat nguy hiém dbi
v6i strc khoe con nguoi. Hau hét cac PAHs c6 thé giy ung thu &
nguoi dugc phat hién c6 li€n quan dén cac hat bui, dic biét la cac
hat bui min trong khong khi.

1.1.1 Nguén phat thai PAHSs vao khi quyén

Céc hop chit PAHs phat thai vao moi truong khong khi
chu yéu 1 tir ngudn tu nhién va nhan tao.

1.1.2. Nong do PAHs trong khong khi

Pham vi va sy phan bé PAHs trong khong khi phu thudc
vao cac hoat dong san xuat cong nghiép, cic hoat dong giao thong
va cac hoat dong dan sinh khac ctia con nguoi [196].
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1.1.3. Tiéu chuén PAHs trong khéng khi
T6 chirc Y té Thé gi6i da cong nhan PAHs 1a chat giy ung

thu. WHO str dung BaP 1am chat chi thi ciia cac hop chat PAHS.

Hién nay, Viét Nam méi chi quy dinh néng do cua
Naphatalen trong khong khi xung quanh theo QCVN 06:
2009/BTNMT la 500 pg/m® (trung binh 8 gid) va 150 pg/m® (trung
binh 24 gid). Con dbi véi khu vuc lam viée trude day trong Quyét
dinh 3733/2002/QD-BYT la 40 mg/m® (trung binh 8h), tuy nhién
ban soat xét va chinh stra nang cdp 1én QCVN 03:2019/BYT thi di
b6 di hop chat nay.
1.2. Nghién ciru va xac dinh sy ¢6 mit cia PAHSs trong bui

1.2.1. Tac ddng caa bui déi véi sirc khée con ngudi

Hat bui ¢6 kich thudc cang nho thi cang dé dang xam nhap
vao phéi, lam tang tan xuit va muac do nghiém trong cua bénh dic
biét 1a viém phé quan, hen xuyén va cac bénh phdi khac dong thoi
giam kha ning chdng lai bénh nhiém trung cua co thé. Cac nghién
ctru dich t& hoc ciling cho thay viéc tiép xtic véi cac hat bui min
trong khong khi lién quan xdu dén stc khoe, gay doc tinh cao tir
khi thai diesel [166], gdy dot bién va c6 doc tinh di truyén cua bui
PM, 5.0 trong mdi truong khong khi gan khu cong nghiép [131].

1.2.2. Nghién ciru va xac dinh mot s6 PAHs c6 trong bui

Ngoai cac thanh phan trén co trong bui, theo nhiéu nghién
ctru cho thiy con c6 cac hop chit khac nhu PAHSs ciing bam dinh
va ton tai ca ¢ pha khi va bui trong khong khi. Tai Viét Nam da c6
mot s6 nghién ciru vé PAHs, MePAHs trén pha bui, cha yéu tap
trung tai cac thanh phd 1on nhu Ha Noi va Ho Chi Minh, mot sb it
¢6 nghién ctru dugc thyc hién ddi véi cac ving ngoai 6 va mot vai
tinh & mién Bac.


http://luattrongtay.vn/ViewFullText?DocumentNo=2019/BYT

1.3. Tac dong ca PAHSs dbi véi mdi trudng va sic khée con
nguoi

1.3.1. Tac dong caa PAHS téi méi troeong

Nong do PAHSs trong thuc vat, dat, tram tich, khong khi rat
khac nhau, tiy thudc vao khoang cach toi ngudn va phuong thirc
phat tan vao mdi truong cia PAHs, chung duogc tich liy sinh hoc,
tham gia vao chudi thirc n, anh huéng téi con nguoi.

1.3.2. Nguy co riii ro va anh huéng dén suc khée caa
PAHSs

1.3.2.1. Con duong phoi nhiém véi PAHS

Anh huéng cua cac PAHs dbi voi sirc khoé con ngudi phu
thudc chit yéu vao thoi gian va cach thie phoi nhiém, tudi tac, tinh
trang sttc khoe cta ca nhan bi phoi nhiém, lidu lugng cua cac
PAHs, ciing nhu doc tinh twong ddi cia PAHs. Mbi trudng séng bi
6 nhiém ciing 14 nguyén nhan chinh tao diéu kién cho PAHs theo
nhiéu con dudng khac nhau xam nhap vao co thé.

1.3.2.2. Khd néng dot bién gen va gdy ung thir

Kha ning giy ung thu ciia PAHs lién quan dén kha ning
lién két DNA cua ching, giy ra cac tac dong co thé din dén hinh
thanh khéi u. Doc tinh ciia PAHs ¢6 lién quan dén viéc hinh thanh
cac chét dién héa hodc hoat hoa céc thu thé té bao bao gém ca thu
thé AhR [66, 74, 76]. AhR rit quan trong dbi véi cac chic ning
ctia t& bao. Thy thé AhR 1a mot yéu t6 kich hoat phién ma duoc
biét dén nhiéu nhat nhu mdt protein trung gian thuc ddy qua trinh
phat trién khdi u cta cac chit giy ung thu, chit gdy 6 nhiém méi
truong nhu PAHs.
1.4. Nghién ctru danh gia déc tinh cia mot s6 hop chat PAHs
1én céc thu thé

1.4.1. Vai tro thu thé ddi véi sirc khoe con ngudi

AhR c6 mit trong hau hét moi co quan va té bao clia co
thé, dong vai trd nén tang trong sinh 1y té bao, sinh 1y co quan va
trong cAn bang ndi méi. AhR déng vai trd trung gian then cht
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trong viéc phan mg voi mot loat cac hop chat doc hai gay kich
thich nhu dioxin, cac dan xuat polyhalogen ctia PAHs va PAHS.
Thong qua thy thé AhR, PAHs anh hudng lén cac giai doan bi
bénh cua té bao con nguoi nhu ung thu. Muc do biéu hién cao cua
AhR c¢6 lién quan 16n véi su tién trién ung thu ciing nhu véi ty 18
mic ung thu [43, 160].

1.4.2. Thir nghiém sinh hoc xac dinh dgc tinh cia mot
so hop chat gay kich thich thu thé thuge nhém PAHs

Trong nghién ctru nay chung t6i st dung phuong phap thir
nghiém biéu hién gen PAH-CALUX dé xé4c dinh va danh gia doc
tinh cua cac hop chit PAHs dbi vé6i thu thé AhR trong miu phan
tich. Phuong phép nay st dung dong té bao tai to hop dugc chuyén
gen chi thi luciferase cia dom dom, sau dé dugc twong tac véi mau
chira PAHs. Khi PAHs hoat héa AhR thi s€ tao thanh phuc chét
AhR-ARNT, phtic nay két hop voi DREs va gy ra cac biéu hién
gen chi thi luciferase. Luciferase s& d& dang dugc phan tich bang
thiét bi phén tich phat quang sau khi cho vao co chat luciferin.

PAH-CALUX xac dinh dugc tong BaPEQ/g clia cc chat
PAHs va din xuét c6 trong mau, viéc dinh luong tong BaPEQ qua
co ché tac dong 1én thu thé AhR cua té bao giup cho gia tri BaPEQ
c6 mébi lién hé chat ch& hon véi co ché tac dong ctia PAH 1én co
thé sinh vAt.
1.5. Panh gia rii ro giy ung thw bai mét sé hep chat PAHs
trong bui di véi siic khée con nguoi

Trong nghién ctu nay c6 sit dung cac phuong trinh ti€u
chuan ciia US EPA, nguy co ung thu theo thoi gian song (ILCR) dé
wdc tinh nguy co phoi nhidm lau dai lién quan dén viéc tiép xuc
v6i PAHs qua duong tiéu hoa, qua da va qua dudng ho hap. Muc
dich chinh cuia danh gia nay 1a nghién ctru nguy co ung thu tiém an
cho ngudi dan tai cac khu vuc nghién ctru khi phoi nhiém véi bui
min, nhu tiép xtc qua da va hit phai khong khi ¢6 6 nhiém cac hop
chét PAHs.



1.6. Két luan ciia Chwong 1

Qua cic nodi dung trinh bay trong Chuong 1 c¢6 thé thay,
céc nghién ctru v& bui va cac hop chat bam dinh trén bui trong do
c6 cac hop chat gay kich thich thy thé thuéc nhom PAHs dang
dugc quan tAm hién nay. Cac nghién ciru vé doc chit bam dinh trén
bui, dic biét 1 trong bui min PMys van con thiéu, nhat 1a ¢ khu
vuc chau A, trong d6 ¢6 Viét Nam.

Ciing d4 c6 nhiéu nghién ctru sir dung phuong phap phan
tich hoa hoc dé nghién ctru vé hién trang, nguén géc phat thai, dac
diém vat 1y, héa hoc cua cic hop chat c6 kha ning giy ung thu
thuoc nhom PAHs bam dinh trén hat bui dugc thuc hién trong
nude. Tuy nhién van rat hiém cac nghién ctru vé cac hop chit giy
kich thich thu thé c6 trong bui min va chua c6 cac nghién ctru vé
tac dong ddc tinh ctia cac hop chét nay dén thy thé trong bui min,
dac biét 1a céc chat kich thich thu thé AhR thudc nhém PAHs bam
dinh trén bui min do6 thi.

Maic du trong nhitng nam qua, tdc hai nghiém trong ctia 6
nhiém khong khi dac biét 1a 6 nhiém bui min di dugc nhin nhan
mot cach tich cuc, cac hanh dong da dugc thé hién trong cong tac
quy hoach, danh gia tac dong moi truong cling nhu cac giai phap
thiét thyc nhu xdy dung cic mang luéi giam sat. Nhung nhin
chung cong tac quan 1y 6 nhiém khong khi tai Viét Nam, dic biét
1a Ha Noi van con nhitng bat cip chua duoc giai quyét triét dé.

Vi vay, cong viéc cép thiét dat ra d6i v6i cac nha khoa hoc
14 can thuc hién mot nghién ctu déng bo vé tac dong doc tinh cta
céc hop chat gay kich thich thu thé AhR ciing nhu tinh trang 6
nhidm cua chung trong bui min khu vic d6 thi Ha Noi tir s6 liéu
nghién ctru thir nghiém biéu hién gen va phan tich hoa hoc cac hop
chat bam dinh trén bui min (PM,s, PMys.10, PMyg). Bén canh do,
tac dong doc tinh dot bién gen va kha niang gy ung thu cia mot s6
hop chét nay lén thu thé AhR c6 trong bui min cling dugc xem xét
va phan tich. Ngoai ra, luan an con st dung mo hinh dénh gia rai
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ro gdy ung thu do US EPA phat trién dé danh gia rui ro ung thu
theo thoi gian séng cla tré em va nguoi truong thanh tai khu vuc
Ha Noi.

CHUONG 2 - POI TUQNG VA PHUONG PHAP
NGHIEN CUU
2.1. Poi twgng nghién ciru
Dbi twong nghién ciru cta luan 4n 1a 16 PAHs (theo US
EPA), phan tich trén cac cd hat PM,5, PMy5.19, PMyo.
2.2. Pia diém nghién ciru

VAN Dudmg VD 2,5

: RASRES
Hinh 2. 1. Vi tri 1dy miu nghién cttu
Ha Nbi duge lva chon dé nghién ctu.

5

2.3. Phwong phap nghién ciru

2.3.1. Phwong phap thu thip va xir Iy mau

2.3.1.1. Phwong phdp thu thdp va tong hop tai liéu

2.3.1.2. Phuwong phdp thu thap, bdo quan mau

Céc miu bui PM,s, PM, .10, PMyo duoc thu thap bang thiét
bi ldy mau da tang (MCI, Tokyo Dylec Co., Nhat Ban). Ly miu
bui gop tai 03 khu vuc, thoi diém 1y miu trong nghién ctru thuc
hién trong khoang thoi gian mua thu-dong, tir nim 2014 dén nim
2020 cho cac kich thudc PMyg, PM; 5.9 va PMys.

Pam bao chét lugng va kiém soat (QA/QC)
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2.3.1.3. Xur [y mdu va tach chiét cac chat gay kich thich thu
thé

a) Thiét bi va hoa chat phan tich : M4y chiét nhanh SE100,
Mitsubishi Chemical Analytech (Nhat Ban); May sic ky khi
Agilent 7890A két hop khdi phd 5975C MSD (M¥); T nudi ciy vi
sinh sir dung khi CO,, MCO-5AC, SANYO (Nhét Ban); May do
huynh quang Centro-XS3 LB960, Berthold; cic héa chat, dung
dich phuc vu phan tich.

( Bui PMy, PMy 30, PMyc |

4
[ Chiét tach bing dung méi ]
)
[ Dich thé
Phén doan Phén tich héa hoc
(Chit ddng hanh)
o
-]
=
=
a
F1 F1+ F2 F2
(BaPEQs) (BaPEQs) (BaPEQs)
sl

Hinh 2. 2. So @6 quy trinh xir Iy miu

b) Xur Iy mau : Chiét siéu dm; Cé6 mdu bang cé quay chdn
khéng; Lam sach; Cé mau bang dong khi ni to

2.3.2. Phwong phap phan tich héa hoc xac dinh ham
lwong mat sé hop chat gay chat kich thich thu thé AhR

Phuong phéap phén tich hoéa hoc GC/MS dugc ting dung dé

phan tich xac dinh néng dd 16 PAHs trong cac kich thudc hat bui
PM,.5, PM, .10, PMyo, tir d6 danh gia duoc ngudn phat thai, mic do
dong gop clia cac cdu tir riéng 16 trong cac kich thudc hat bui khac
nhau, dbi véi timg dia diém nghién ctu.
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2.3.3. Phwong phap PAH-CALUX xéac dinh dc tinh tac
dong 1én thu thé trong miu phén tich

Phuong phép thu nghiém sinh hoc (PAH-CALUX) duogc
dung dé xac dinh tong doc tinh cua cic PAHs trong cac kich thude
hat bui khac nhau.

Tién hanh phoi nhiém PAHs duoc tach chiét ra tir bui min
vao té bao: thyc hién dbi véi timg phan doan dich thd, phan doan it
phéan cuc (F1), phan cuc hon (F2) va cho ca phan doan it phin cuc
va phan cuc hon (F1+F2) ddi voi tung kich thudc byi PM; 5, PM;s.
100 PMyo. Sau d6 do huynh quang xac dinh nong d6 BaPEQs tong
cua chat trong mau va tinh toan két qua xu ly bdéi phan mém
chuyén dung.

2.3.4. Phwong phap xac dinh dgc tinh twong dwong cua
mét s6 PAHSs gay kich thich thu thé
2.3.4.1. Tinh toan doc tinh twong dwong BaP cua cachop
chdt kich thich thu thé AhR
Theo-BaPTEQ = Y18, (C; x BaP_TEF,;) (ng BaPTEQ/m®)  (2.1)
Theo-BaPEQ =X}, (C; x BaP_REP;) (ng BaPEQ/m?) (2.2
2.3.4.2. Tinh todn déc tinh twong dwong 17-Estradiol cua
cdc hop chdt kich thich thu thé ER
Theo-E2EQs = ¥'18,(C; x E2_REF;) (ng E2-EQ/m®)  (2.3)
2.3.4.3. Tinh toan doc tinh twong dwong TCDD cua cac
hop chat kich thich thu thé AhR
Theo-TEQ = ¥1,(C; x TCDD_TEF;) (ng TCDD-EQ/m3) (2. 4)
2.3.4.4. Tinh todn kha ndng gdy dét bién gen va ung thw
MEQ = Y18, (PAH; x BaP_MEF;) (ng/m°) (2.5)
CEQ =Y!5,(PAH; x BaP_CEF;) (ng/m° (2. 6)
2.3.5. Phuwong phap xac dinh rii ro gay ung thw theo
thoi gian séng
Rui ro do tiép xuc lau dai ddi véi chay giy ung thu
ILCR theo m6 hinh US.EPA dugc st dung trong nghién ctru nay
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dé udc tinh rii ro ung thu do PAHs trong bui d6 thi thong qua
duong tiéu hoa, tiép x?c qua da va ho hép.

BW

CSX| CSFjpgx 50 XIRingXEFXED
ILCRSimg = BWXATx100 @
3[Bw
CSX| CSFgerXx 50 XSAXAFXABSXEFXED
TLCRSger = BWxATx106 @8)
3[Bw
CSx(CFSm,,x W)lemthFxED
ILCRS,p, = (2.9)

BWXATXPEF

CHUONG 3 - KET QUA VA THAO LUAN
3.1. Tinh trang 6 nhiém bui min tai khu vire nghién ctu

Dién bién ndng do bui PM,s tai Ha Noi tap trung tir thang
11 dén thang 3 c6 gia tri trung binh 33,89ug/m® thoi tiét trong
khoang thoi gian nay khong thudn lgi cho kha ning khuéch tan bui
trong khong khi. Néu so sanh v6i khuyén nghi cia WHO niam 2015
(10pg/m® va moi nhat 13 nam 2021 (Spg/m®) thi néng do vuot
nhiéu 1an va c6 nguy co gdy anh hudng dén sic khoe cia con
nguoi tai day.

Lbi song thanh thi, thoi quen truyén théng va sinh hoat cua
nguoi dan tai Ha NOi noéi ri€ng va Viét Nam ndi chung sé anh
hudng dén chit luong cude sdng, dic biét con ngudi séng hai bén
duong, hang quan via hé va lyc lugng cong an giao thong.

3.2. Panh gia sy phin b6 va ngudn phat thai cia mat s6 PAHs
gay kich thich thu thé cé trong bui min

3.2.1. Panh gia sy phan bd cia mot s6 PAHs ¢é trong
bui min

Két qua phan tich bang phuong phap phan tich sic ky khi
khéi phé cho théy su ¢ mat cua cac hop chat PAHs trong bui cé
kich thudc PM, s, PMj5.19, PMyg rét khac nhau. Tong ham lugng 16
PAHs c¢6 trong cac kich thudc bui theo tht ty cao nhat 1a PM;s,
dén PM,5.40 va thip nhat PMj.

10.000

1.000

100

Néng d6 (log scale, ng /m3)




Hinh 3. 1. Tong nong d9 mdt s6 PAHSs trong bui
theo kich thwéc hat
Céc két qua phan tich cho thdy cac hat bui c¢6 kich thudc
nho thi kha ning bam dinh nhiéu cac hop chét gay kich thich thu
thé, c6 kha ning gdy doc va gy ung thu. Khu vuc ndi d6 c6 PAHs
tong s6 1a thap hon so véi hai khu vire bén ngoai, gan vanh dai 2 va
vanh dai 2,5.

Trong 16 PAHSs, hop chét c6 s vong thom tir 4-6 bam dinh
trong hat bui PM,s 1a chu yéu (hon 95%), nhidu nhit 14 hop chat
BbF+BkF, BgP, IDP, Chy, BaP, Pyr, Fluh trong d6 loai c6 4 vong
thom chiém khoang 50% chu yéu 1a BbF+BKF, Pyr, Chy va Fluh.

Khi so sanh nong d6 PAHs trén bui PM;q va PM,5 trong
khong khi & Ha Noi voi mot sé thanh phd khac trén thé gidi, cho
thiy nong do6 PAHs trong bui PM,s tai Ha Noi cao tir 2,2-2,6 1an
d6i voi thanh phd Lucknow va Zhengzhou va gap rat nhiéu lan so
v6i Tuscany va Elche. Con d6i véi bui PMy, gép hang chuc lan so
véi khu vue chau Au.

3.2.2. Panh gia ngudn phat thai cia mat s6 PAHSs c6
trong bui min

Trong nghién ciru ndy tic gia st dung ty 1& ndng do
Flu/(Flu+Pyr), Fluh/(Fluh+Pyr), IDP/(IDP+BgP) va Ant/(Ant+Phe)
dé xac dinh cac ngudn phat thai cé thé c6 trong khu vuc lay mau.
Két qua theo cac ty 16 nong do IDP / (IDP+BgP) = 0,4 < 0,5 cho
thiy phat thai PAHs do dong co chay nhién liéu va Flu / (Flu+Pyr)
=0,16 <0,5 do dong co ddt xang la chinh.
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Céc dau hiéu nay cho thay sy phat thai PAHS tai cac khu vuc
khao sat 1a nguon hdn hop va cha yéu tir phuong tién giao thong
dung xing, két qua nay phu hop vé6i nghién ctru da dugc cong bd
trudc day [174, 177] va cing phu hgp Vvéi hién trang giao thong
cua Ha Noi.

3.3. Panh gia tac dong doc tinh ciia mot so6 PAHs gy kich thich
thu thé ¢é trong bui min

3.3.1. Tac dong ddc tinh cia mot so PAHs giy kich
thich thu thé trong bui min

Két qua thir nghiém sinh hoc cho thay hoat tinh manh véi
thu thé AhR déu dugc phat hién tai cic mau nghién ctru. Cac phan
doan F1, F2 va FI1+F2 c6 doc tinh ting dan twong &ng trong ting
kich thu6c bui, phan doan tron F1+F2 c6 doc tinh cao nhét trong
hai phan doan con lai, c6 thé nhan dinh trong phan doan nay ngoai
doc tinh cia mot s6 PAHs va dan xuat con co thé co tac dong cong
hop cua cac hop chét khac trong mau phan tich. Cac phan doan nay
can dugc xem xét dén trong cc nghién ctru khéc.

L

Hinh 3. 2. Két qua thir nghiém biéu hién gen theo c& hat
Khi so sanh gia tri CALUX-BEQs trung binh trong bui
PM,s dbi véi cac kich thudc bui PM,s.10 va PMyg cho thiy hoat
tinh voi thy thé AhR cao hon bui PMj s tir 14 dén 23 1an va bui
PMy, tir 26 dén 71 1an trong cac phan doan. Nhu véy gia tri trong
duong phan tich sinh hoc CALUX-BEQs trong mau bui phan anh
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doc tinh 16n nhat d6i voi thu thé AhR 13 bui PM,s va giam dan
theo chiéu tang kich thudc hat bui PM;5> PM; 510> PMyg.

Ddi v6i cac khu vue ndi d6 va vanh dai cho théy ddc tinh
sinh hoc trong cic phan doan khong c6 su khac biét 16n, khu vuc
ndi d6 c6 gia tri cao hon hai khu vuc bén ngoai, tuy khong nhiéu
nhung khi so sanh véi két qua phan tich héa hoc cho thdy doc tinh
cht yéu nam trén bui PM,s. Diéu nay phan anh xu thé 6 nhiém cia
céc chat gay kich thich thy thé c¢6 trong bui min.

3.3.2. Panh gia dgc tinh twong dwong BaP va su déong
g6p ciia mot s6 PAHs gay kich thich thu thé AhR trong bui min

Poc tinh twong duong BaP 1y thuyét (Theo-BaPTEQ) st
dung TEF ddi voi bui PM,s 14 16n nhét, sau d6 1 bui PM,s.10 va
nho nhit trén kich thuéc PMy,. Doc tinh twong duong Theo-
BaPTEQ cta mot s6 hop chit gay kich thich thu thé AhR chiém
khoang tir 2,38%, 2,01% va 0,92% tuong tng ddi véi cac kich
thuéc PM;5, PMys.q9 va PMye. Con lai hon 97% trong cac kich
thudc hat bui 1a cac tac dong khac co thé 12 mot sb hop chit PAHs
khéc hoac khong phai PAHs.

Sy déng gop nay thay ddi theo kich thude hat bui, trong d6
BaP chiém ty 1& 16n nhit va ting dan dbi véi kich thude hat bui
nho. Cu thé, trong 2,38% doc tinh tuong duong BaP 1y thuyét
(Theo-BaPTEQs) dbi véi hat bui PM, 5 thi BaP chiém 64,13%; tiép
theo 1a BbF+BKF khoang 18,68%; IDP chiém 9,33%; BaA chiém
5,47% con lai la cac cAu tir khac chiém 2,39%.

Chiéu hudng déng goép cua cac hop chat BaP, BbF+BkF
cling tuong tu ddi véi céac kich thude PM;5.190 va PMyo. Doc tinh
tuong duong Theo-BaPEQ cua cac PAHs dong gop trong cac kich
thudc hat bui tir 13,61 — 26,40% trong cac hop chét gay kich thich
thu thé, tang dan 1én ddi véi cac hat bui c6 kich thudc bé. Trong do
BbF+BKF chiém ty 1& 16n nhat trong PM,s. Cu thé, doc tinh twong
duong BaP 1y thuyét (Theo-BaPEQs) dong gop 26,29% trong tong
ddc tinh trén bui PM;;s, trong chu yéu 1a BbF+BKF chiém 73,52%;
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tiép theo 1a IDP chiém 10,03%; Chy chiém 9%; BaP chiém 5,8%
con lai 1a cac hop chét khac chiém 1,64%. Chiéu huéng dong gop
ctia cac hop chat BbF+BKF ciing twong tu ddi voi cac kich thudce
PM;5.10 va PMy,.

Khi so sanh két qua téng ddc tinh cua tinh toan ly thuyét
theo REP (Theo-BaPEQs) va thuc nghiém CALUX-BEQs trong
phan doan dich thé cho thdy két qua thuc nghiém cao hon tinh toan
quy dbi tinh toan 1y thuyét tir 3 dén 5 lan, nguyén nhan c6 thé trong
dich tho con c6 tac dong khac bén canh tac dong doc tinh cua mot
s6 hop chat PAHs giy kich thu thé AhR. Két qua nong do
CALUX-BEQs trong miu bui cao hon Theo-BaPEQs cho thiy c6
thé din dén nhitng anh hudng co hai lién quan dén té bao, vi vay
can phai c6 nhitng nghién ctru danh gia tiép theo.
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Theo-BaPEQs trong phan doan F1
3.3.3. Panh gia dgc tinh twong dwong 17p-Estradiol va
sw dong gép ciia mat sé PAHs gay kich thich thu thé ER trong
bui min
Két qua cho thiy ty 18 cac chit gy kich thich thu thé ER
trong cac kich c¢& hat khic nhau, nhung cau tir Chy van chiém
nhiéu nhét trong cac kich thuéc hat sau d6 dén BaP va BaA.
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Dbi vai kich thudc hat PM,s ddy 1a kich thudc nho nhat,
nguy hiém ddi v6i hé ho hép, hai cau tir BaP va Chy dong gop vao
tong doc tinh chiém khoang 95%, trong d6 BaP chiém hon 50% va
Chy gan 45%. Két qua phan tich hoa hoc cho thidy Chy la mot
trong nhitng thanh phan chinh ciia 16 PAHs dugc tim thdy trong
mau bui d6 thi ddi véi cac c& hat PMys, PMys.10 va PMyg.

3.3.4. Panh gia d¢c tinh twong dwong TCDD va suw
déng gop ciia mot s6 PAHs gy kich thich thu thé AhR trong
bui min

Cac hop chat BbF+BKF va IDP c¢6 anh hudng chinh dén
doc tinh twong dwong TCDD ciia mot s PAHs, cu thé BbF+BkF
dong gop hon 80% sau d6 dén IDP chiém hon 6%. Hai hop chat
nay c6 xu huéng ting 1én ddi véi cac hat bui co kich thudc nho
hon, trong khi Pyr c6 xu hudng giam.

3.4. Panh gia kha niing giy dot bién gen va giy ung thw cia
mdt s6 PAHs gay kich thich thu thé cé trong bui tai khu vuc
nghién cau

3.4.1. Panh gia kha ning giy dot bién gen ctia mat sé
PAHSs trong bui min

Déi vai 16 PAHs, cac hop chét sau c6 ty 1é cao bao gom BaP
> BbF+BKkF > IDP > BgP > BaA > Chy. BaP dong gop vio tong
ddc tinh tiém ning gay dot bién gen 13 16n nhét, cu thé trong cac ¢&
hat PMy, PM,s.10 va PMys lan luot 13 29,61, 34,86 va 42,32%
(Hinh 3.28). Ty 1é dong gop cuia cac hop chat ¢é tir 5 vong thom
tré 1én c6 xu hudng tang 1én trong bui PM, s (BaP, BbF+BKkF, IDP
va BgP), trong khi d6 v&i cac hop chat nho hon 4 vong thom ¢6 xu
hudng giam.

Ty 1é dong gop theo timg khu vuc nghién ctru cho thay chi
yéu 1a cac PAHs c6 sb vong benzen 16n hon 5, trong d6 loai PAHs
¢6 5 vong thom chiém trén 60% (BaP, BbF+BkF), loai ¢6 6 vong
thom chiém trén 30% (IDP, BgP).
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3.4.2. Panh gia kha ning giy ung thw cia mot sé hop
chat PAHSs trong bui min

Tinh toan kha nang gay ung thu trong nghién ctru nay cho
thdy doc tinh tiém ning gdy ung thu cia PAHs chu yéu 14 cac hop
chat PAHs s6 vong benzen 16n hon 4. Péng gop vao cac tac dong
gdy ung thu trén céc kich thudc hat bui chi yéu 1a BaP > BbF+BkF
> Fluh > IDP > Chy > PAHs khac. BaP chiém ty 1& 16n nhét gay
ung thu, tang dan d6i voi kich thude bui nhé, cu thé trong cac co
hat PM 1a 33,38%, PM;s.10 12 51,87% va PM;5 1a 65,75% (hinh
3.26).

Dbi véi cac dia diém nghién ctru, dong gop chi yéu 1a loai
¢6 5 vong thom (BaP va BbF+BKF) ty 1¢ trung binh trén 65%, tiép
theo 14 loai c6 4 vong thom (cha yéu 1a Fluh) trung binh trén 19%
trg 1én, loai 6 vong thom (IDP va BgP) c6 ty 1& nho nhét khoang
13%, con lai 1a nho hon 4 vong thom
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Hinh 3. 4. Ty |¢ déng gop ciia mat s6 PAHs giy ung thu

3.5. Panh gia rii ro giy ung thw theo thai gian séng ciaa mot so
PAHSs trong bui min
Két qua tinh toan cho thay tré em va ngudi 16n & cac dia
diém lay miu nghién ctru déu c6 nguy co tiém 4n ung thu theo thoi
gian séng do phoi nhiém véi PAHs. Nguy co tiém an ung thu giam
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dan theo thir ty ILCR (PMys) > ILCR (PMj5.40) > ILCR (PMyy).

Két qua danh gid nguy co ung thu thu duoc trong nghién
clru nay ciing nhu cac nghién ctru khéc tai Viét Nam cho thiy tac
dong tiém tang cua khong khi xung quanh tai dia diém nghién ciru
bi 6 nhiém boi PAHs. Cac két qua trén danh gia kha cao khi so
sdnh véi cac nghién ctru cua Mahdad va cong su ndm 2021 tai Iran
[11] dbi véi tré em va nguoi 16m.

Dbi véi ba con duong phoi nhiém khi tiép xtc vi PAHs
trong danh gi4 rui ro ung thu theo thoi gian sdng, cho thiy trong tit
ca kich thudc bui con duong phoi nhidm theo tht ty giam dan do
tiép xtc > do an udng > do hit tho.
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Hinh 3. 5. Riii ro giy ung thu theo thoi gian séng tir két qua
phan tich hoa hec

Khi sir dung két qua doc tinh tong sé thu dwoc tir thi
nghiém biéu hién gen dé danh gia rui ro ung thu va so sanh voi doc
tinh 1y thuyét, chiing t6i nhan thdy doc tinh thuc nghiém Ién hon
nhiéu so véi doc tinh 1y thuyét. Két qua nghién ctru cho thdy ngoai
cac PAH dugc US EPA khuyén céo 1a cac hop chit can duoc kiém
soat do tac dong doc tinh ciia n6 ddi véi co thé con nguoi con co
thé ton tai cac dan xuit cia PAHs hay cac hop chét gy kich thich
thu thé AhR khac dong gop vao téng doc tinh AhR.
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Hinh 3. 6. Riii ro giy ung thu theo thoi gian séng tir két qua
phan tich héa hoc theo cic con dwdng phoi nhiém

KET LUAN
1. Panh gia sy phan bd va ngudn phat thai cia mot sé PAHSs trong
bui min do thi.

b3 tién hanh nghién ctru va xac dinh dugc n6ng do cua 16
PAHs c6 trong bui min, néng d6 16 PAHs giam dan theo kich
thudc PMys> PMys.10 > PMy tai mot s6 khu vuc tai Ha Noi. Nguy
co anh hudng dén suc khoe cua con nguoi ddi v6i bui min rat cao,
do PAHSs phan tir cao ¢6 xu hudng lién két v&i bui min nhiéu hon
bui tho.

Nghién ciru dd nhan dang duoc ngudn thai chinh phat thai 16
PAHs bam dinh trén cac hat bui trong khong khi tai cac dia diém
nghién ciru ctia Ha Noi 1a ngudn hdn hop, chu yéu tir phuong tién
giao thong dung xing. C6 thé sir dung ndng do mot sé PAHs trén
pha bui dé lam yéu t6 nhan dang ngudn thai theo cac ty 1¢ BaP/BgP
= 0,47, Flu/(Flu+Pyr) = 0,16; Fluh/(Fluh+Pyr) = 0,56;
IDP/(IDP+BgP) = 0,4 va Ant/(Ant+Phe) = 0,51.

2. Panh gia tac dong doc tinh cia mot sé PAHSs trong bui min d6
thi.

Két qua phoi nhidm dich chiét cua mau bui ddi véi té bao tai
4 phan doan 1a dich tho, F1, F2 va F1+F2 déu cho thiy hoat tinh
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manh véi thu thé AhR, doc tinh thuc nghiém CALUX-BEQs trén
co hat giam dan theo PM;5 > PM; 510 > PMy,. Cac gié tri nay cho
thdy trong mau bui tai khu vuc nghién ctru chira nhidu cac hop chat
kich thich thu thé AhR. Gia tri CALUX-BEQs trung binh trong tat
ca cac phan doan cua PM;s cao hon so voi cac kich thudc bui
PM,s1o va PMy, tir 20 dén 100 lan. Poc tinh thuc nghiém
CALUX-BEQs cua cac ¢o hat PMyy, PM;s10 va PM,s trén phan
doan tron F1+F2 cho gia tri cao nhat so véi cac phan doan con lai,
¢6 thé nhan dinh ngoai doc tinh cua 16 PAHs da nghién ctru con co
thé co cac dan xuat PAHs, c6 hop chat khac hodc con co thé co tac
dong cong hop cua cac hop chat trong mau phan tich.

Gia tri doc tinh téng sb thuc nghiém trong cac phan doan cia
Phuong phép thir nghiém biéu hién gen PAH-CALUX (CALUX-
BEQs) déu cao hon tong hiéu lyc twong quan 1y thuyét BaP (Theo-
BaPEQs) diéu nay ching to ngoai mot sb hop chat PAHs con ¢
céc hop chét khac gay kich thich thu thé bam dinh trong bui.

DPong gop vao tong hiéu luc twong dwong theo REP va tong
ddc tinh tuong dwong theo TEF va TCDD ctia mot s6 hop chat gay
kich thich thu thé AhR chu yéu la cac hop chat theo thir ty giam
dan BbF+BKF > Chy > IDP > BaP. Trong khi ddi véi thy thé ER,
doc tinh twong dwong 1y thuyét theo 17p-Estradiol (Theo-E2EQs)
16n nhat trong kich thuéc PM,s, dong gop nhiéu nhat trong 16
PAHs la Chy.

3. Panh gia kha nang dot bién gen cia mot s6 PAHS.

DPong gop vao kha ning gay dot bién gen chu yéu 1a cac hop
chat PAHs c6 tir 4 vong thom tré 1én, cac PAHs dong gop va kha
ning gay dot bién gen giam dan theo thir ty BaP > BbF+BkF > IDP
> BgP > BaA, trong d6 BaP chiém hon 35% trong cac kich thudc
hat bui, cic cdu tir c6 trong lugng phén tir cao bam dinh nhiéu vao
cac hat bui co kich thude nhé, nhiéu nhét trong PM;s.

Két qua tinh toan cho thr?iy dbi véi bui PM, s tai cac khu vuc
ndi d6 co6 nguy co cao nhét, theo d6 tong cong nong do quy doi
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theo BaP ctia 16 PAHSs gap hon 40 14n so véi khu viyc vanh dai bén
ngoai.
4. Panh gia kha nang gy ung thu ciia mot s6 PAHs.

Két qua ciing cho thay doc tinh tiém niang giy ung thu cua
PAHs chil yéu 14 cac hop chiat PAHs s6 vong benzen 16n hon 4 va
déu ¢o nguy co trén cac kich thudc bui PM;5, PMys.19 va PMy,.
Pong gop vao cac tac dong gay ung thu trén cac kich thudc hat bui
theo tr ty BaP > BbF+BkF > Fluh > IDP > Chy. Tuong tu kha
ning gay dot bién gen thi PAHs c6 s6 vong cao chiém ty 18 16n trén
kich thudc bui min, trong d6 BaP chiém ty 1¢ 16n nhat (trén 40%)
trong s6 cac PAHs va nhiéu nhét trong PM,s (chiém 65,75%) co
kha nang giy ung thu.

Kha nidng giy ung thu tai cac khu vuc nghién cuu cling
twong ty nhu kha nang co thé gay dot bién gen, tai khu vuc noi do
¢6 nguy co cao nhét, tiép theo 1a khu vyc vanh dai.

5. Panh gia rui ro gay ung thu theo thoi gian song cia mot s6
PAHSs

Két qua tinh toan cho thiy tré em va ngudi 16n ¢ cac khu
vuc ldy miu nghién ctru déu c6 nguy co tiém 4n ung thu theo thoi
gian séng do phoi nhiém vé&i 16 PAHs. Nguy co tiém an ung thu
giam dan theo thir ty ILCR (PMs) > ILCR (PMys10) > ILCR
(PMy), cao nhit trén bui PM,s. Nguy co rii ro gay ung thu theo
thoi gian séng do an udng va do tiép xtc qua da dong gop phan 16n
vao nguy co ung thu hon qua dudng hod hap d6i véi ca tré em va
nguoi 16n, c6 nguy co cao hon khi song trong méi truong bi 6
nhiém bui PM,.

Nghién ctru di str dung tong doc tinh (CALUX-BEQs) tir két
quéa phoi nhiém dich chiét vao té bao trén phan doan it phan cuc
(F1) dé danh gia nguy co tiém an gdy ung thu cho thay cao hon 2,8
lan so voi tinh toan 1y thuyét theo phuong phap quy dbi tuong
duong BaP (Theo-BaPEQs), diéu nay cho thiy nguy co tiém an
giy ung thu khi tiép xtc v6i bui 1a rat 16n.

22



KIEN NGHI
Can thiét nghién ctru cac hop chat gay kich thich thy thé ER,
dé danh gia hoat tinh giéng estogen gay hai cho té bio nhiam muc
dinh 1am sang to sy dong gbp doc tinh cua cac ciu tir nay trong doc
tinh tong s6.
Tiép tuc nghién ctru vé hé sb giy doc twong duong BaP cua
céc hop chét gay kich thich thu thé khac ngoai 16 PAHs.
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